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[1*3*4 i ] mm*ttMtt±.;zi*mm*m9miz 

[!**42] ^^*tr^A«W-X.«aw^a^s«Jic 



«*f ^ rx;±as?ra - rt lias : ' mz*sM?z&*: c * * it 




I 

3 

Sl7C^i L"CN i » Co, Fe, Pd. Pu Cu, A 
WgO 1 oSifrvMl+TitzTzMt It P. N\ As, 5 

5 ] m** 1 * /t;±f*#-f 2 , mnm 

■bi»£ixfc5c»«; 5x10-2— 2x W atoms, cm- --Oi»« 
^5c^o0^ife{t5 0 0-7 0 orj2'rf^>rio - 
[0 0 0 1 ] 

*f t^iWII*f«Ji L JtiK ^ 7 V i/'^ ^ (Thin Fil 
m Transistor : TFT) (OiPt&f&lzfST 3, 

[0002] *«*B»:-i5fi*-r, 3 W»*an'itt 

L ^trf -/ x -5 ^ ^&ga^e«c#*n 
[0 0 0 3] 

ag^, ^^StS^JiiZTFT^flM 
[0 0 0 4] 77t^ 7 S y * ^S&aVS^gBfi, 

[0 0 0 5] ZcO&/£ K 3 *^ is3gH?= v -y^EIJItt 

3?IR (7^7 7 * > y = 

Znftib. &#~^*§iki±m5$m C;*y>y = 

[0 0 0 6 ] *«M4f^it, #t -*«Jz;css4ttSSf 
W4r»o#t^Ott« i LTSMiasa - 7 3 3 2 9*^« 

l > nmMm^n -) - r ^jftanw* > l -car 



^ »1?£3 0 3 2 8 0 1 * 

[0 0 0 7] ZWftjffJl*«5E3)| W ^fl;c J: o 

^ jiso Mfttaae ~ 5 o - 1 o o : c *> ! 1 * r :f ^ - > 
[0003] *4S.in l 

[0 0 0 9] 

1 ^n^5 s z ^ ^ ^ . ^ : i ^ # ^ a ; c 1, s^f^^^ 
y T-M&i-^r-jS, TFTiOl^^f 

[0 0 1 0] fi£oT, Mi1:«^ttKicX^a[^*;zM 

m:z iotiiE^-f-y ^ y > Wi&^fm l rt^^ 

[0 0 i I ] *^(txIcP=m^^^T^^nfzboo 
[0 0 12] 

<nt*f&l~. &&i^$¥3inm±:zi&ffl£Zmfttt' 1 z}& 

- t&L. m&zt&m*:^ * 9 1 l -r «r ggag%#t:^ j|g 

[0 0 13] &GO«^(^fl|)5£^ ^Ar-^L^A 

50 />**^^ 9 1 Lxm^^m^t^&^t^z^ms^D. 




[0 0 l 4] 4c«9!(0«a:ae?^§a!j^ ii^~#t^s a a 

•fZzb^b'O. *:S)r-*hs)2?%ic LT .BIJW»P l 5% /( 

[00 i 5 ] ±2£ttaic»i LT.'tN i , 
Co ( = /</i^M . Fe (J*J % P d (><y>^^) % 

Pt (s<&) , cu (», au i-jt) &r-M$r?h 

ovarii, - y-Tyu-j^biSL^ic^ 
[00 16] ±EM*SEai** y * yymil 

P . As fifciS; , 5b 'T>~^>-) , Bi 

[0017] (wittJifpiiL-rfc ttajc^iL-r-y 
ytm) t l~z v is^mm i eoo x:tti&tnmm 

^M\zx o r y > £ - -y r;u^^^.^^jg*^-t o 
CcOS^ N*i:P, Ni:P:, Ni 2 p % Ni:P 2v \j 
*Ps, NiP:, N'i P:h^^ffi*^^ s 
[0 0 13] ^±<a«5c % ££*«t?#MKIR<nttAfl: 

[0019] *«9i:^.-:ft!>mw««iift 
(2) ±.&^x?Z^<n±*&mi-:fti®&tf) i s&fr 

t5«!«7c^*:^^f' jy^T5: ^0 2 5. 
[0 0 2 0] Hflo, ^8 a a^<0^ a 3 a it:;r^Lr^S3^8 
- 7 8 3 2 9 ^*£«^3«l¥*fi|/S L . Mftftatl 

[0 0 2 i] So-:. fe«fc^r^^r-;z^ai-o^ 

[0 0 2 2] so 



0 3 2 3 0 1 5 

<5 

£t***MLff* (fl*.£*MIS%MG l 0 3 *&&L* ' 
*«a±:::»l«i 0 4*rStfS, :^«i0 4it 

[0 0 2 3] feK5c*£*JlL 0 6*«L 

1 0 3 - <&B* ttftKjc30ftAlflra 1 0 

7 

[0 0 2 4] **fb>5*TLfce>, MK3c«0«ttira 
:if'J^Lf;^.x^^.^r ! 04r^*t^^ ir 
^LT JiEf^ i 5^*oa^n^:ic^£0^x^ 

[0025] u-r. ^^^^-rf ? r <h Tmntzm®. 
i o 8:z&&Ltt&&Km*:&W)Z«:. mnmn io» 
i^mitntz5t&z&zQL7tmmi o r:zr^^ 

^ 5 LT, «/5ScS«i« 1 0 3 :cfjgi-^^jacic 

[0 0 2 6] 

[0 0 2 7] ^x»si 0 1 r^fl, 

:^5sft:^^^-r-^6 i o 2^200 imco/?5;-^Qc 

[0 0 2 8] &:z, &&K****J& 1 0 3 r77^CV 
Df*^^ft«ECVDr£^^-riO-;5nm Cjf* L < ;i 
!5-45nm) (OHC$:r»*i-«. <Cfe\ MKlMK^ 
'<zhm&*^t;&&1£^frim s i.Ge 

[0029] ^asf^^K 1 0 3 -o^^n*: 

'ft ^ , i^an^sfef^it^MSt 8 - 7 3 3 2 9 
L T (75 ^5 - 

[0 0 3 0] £-r\ ^ASSffjgi i 0 3 
T^^-^^^^MOTl 0 4 ^50-150 ifr^^^iC^r 

-r ir, 1 0 4 ^/-^--^^L-ra 

cm 1 (a) ) 

[0 0 3 U&M, »ISf«iS^=?-:L- V^ZftftfToZ 
±;z» n f^rT9v «^jSSK (S^^^ t G 8B 1 0 3 
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^/t^*TJS 1 0 6*&fc-r% 0 (Hi (b) ) 
[0 0 3 2] HIl (B) iztt-WBambritib* 2 

;r;t550 — 850 t) ttffiflET 4 ~ 3 h r 7) fin 21 -tit 
\ # a i|f^*ijg i 0 :3 «nttAii:~rf s (H i 
(C) ) 

[0 0 3 3] MS^it ( i ) 

^/UO^/lDf IS 1 0 7 (j»Af±.W> , (2) ^nx^nlSc 
103 (JMtt9Q , (3) *JaSfl*Rtf>id»-Dfcfll* 
1 0 9 (^IsS^) ^Zo«:^^n^, mm 
LT#]tf-r£<oti (2) <0<SW£5jBJgc-?& 

[0 0 3 4] - o L Tit AtiSJSUlT«^*AAm 1 

os^ho, MfkiEa*o*jaft5m;ziiasj sxio 

' * 3toms/cm : './)>gilT— •;/ ^^^l§LTv ^:i^5 

> i - y r*mati± s i.vis^::^ .wsno** 

[0 0 3 5] 2fc;c, = :/^t;6JHIZ»^«SLfc-r*^ 

[0 0 3 6] m#ttP^^^^*:«ft»llL-cattlrt- 
S^'CSfrU **iB*5Hl*mH^cpY 

L~C. : * P H: tMflL-T^tf-r?, ¥ 

[0 0 3 7] *3£3a£ij<73 K— ^v^lMJi^niS^*: 5 
-25k VH, K-Xft*r 1x10*"- 3 x 1 0' ; atoms/cm 

x 10" 2x atoms/cm 5 ^aflC^P-r.+ vdSS^nS 
n^o (H 1 (D) ) 

[0038] *^i6«(0««Tft, y >as»nflnfi£ n y 
*rSft^L^to*^ p-f^>««*^>*iaifli*i 1 o;c 

f^rio-r-r/uift^ ( 1xlO ,J - 5 x 10* ? atoms/cm* 

[0 0 3 9] Pi'.fyotti^-Lnib, 
ffl^^T- 500—700 : C (ftatt^:t600 ; C5 . 2-4hr 
^DMS*m\ KUMli 0 3;3Uir^f:- 

* 1 1 1 tfW&iXQ. (Hi (EM 
[0 0 4 0] St±t0flH;: L T~ .fS53c^^«c 1 0 3 




v4 ' 0 3 2 8 0 1 * 

i io::^^y>/$n, «^«io 
8^^^tf:^«in^ ; *£E#o<rcS IMS# 

1 x 10 : 3 3toms/cm- ^T" (#?*L<fi 5 y 10' : 3 toms/c 

[0 0 4 1 ] ::T'i2;:,TTr-^:i5 l\iSfttif\i 

[0 0 4 2] M 2 jo l^AT^Fcn^f-^'ip^ .i- 

S > LtiHto^.^ 3XlO* = 3ioms/c^^± 
yO iftS T-7 7 /U .is JJffl 3 r. c , 
[0 0 4 3 ] tfi. BT^cr.Q f-'- 9 :-m*Z~mm ~ 
MS L 9, il (e> i 0 3 T^FSnopf 

5 x 10' ; at ams/sap ^>Wt^=- y L T# »t 

:0 # % ^y^l^/XSlC^oTSxlO^atQins/w^T^ 

[0 0 4 4] i££ 0. 0-0. 02um5Tit^7 7 

S^LTfe''), !xlO" : atoms/cm : ^T:i*-r 

[0045] a±<o«Ji^y^ii^^xa**TLfc 
1 ti^to, 

[0 0 4 6] i;:y-.^/ kw >««c>^5SB 
-y-^uai«*±is5**^p^i->*a6an-rJ5 

• £o-r;iv >^;iofs^c4 1 2.^ y— >«*e:w 
[0047] at±w«5cuT**a«* 1 1 1 ^^-r-*i 

(Bi (F) ) 

[0 0 4 3] i^:, = y ^/u*»arr^3ii;cwiBLfc-r 

* ^^^r P -< + v *r q sxjj fl-t- 5 r . 
[0 0 4 9] !3!2e#]2: 
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C5i 



»»*3 0 3 2 3 0 1 y 



[0 0 5 0] ^—?—T-—M-Z!&fS\ft',zmm*:mte-? 
* -5 MU£ !w * Tf&5 *: i3? q - ia^T* -5 , Wc % /^/U 

X ft B & f t *: £ Z T r> T , » ^ ; - ,5 ^ 5 # je > ^ 
-/>#tSST!i—*y sou/WiMBi ^-»-r< , y^y^ 

[0 0 5 1 ] intFil LT, l^— ^-ifc^aMtLfca 

[0 0 5 2] U-f-jtl-LTiiK.-F, Ar F, Xe 
C I I^M^^it^s =r>-r >— , CO2I/- 

[0053] :a«M!i3: 

[0 0 5 4] 7yrr--/H:]:c.«Ii LTiiR 

[0055] ^mm 1 ;^*5:toao*iiaa:cRTA*«fli 
r * i » 700-1 1 oqx t i ^o «isr ^-/i/^i*aw» 

[0 0 5 6] c oiw, 700-noor i af^fflfilC «fc 
sanSM&Ji::: J: o T »4t*^Wti0i^Ate#f+igjcffft 

'>LT* + yrdS|faiSia5ariS<*#fi<^9, ±#a*j 
[0 0 5 7] :^5gW4: 

[0 0 5 3] ^jfcflyT;'*, m 1 • D) ^-flfcfflfCjfc 

Si*ojfci& 03 l (D^ wO i o 7T^Sn*iM0 <n 
m^MZJztlW^i^^n^z^t^^. LT, 

[0 0 5 9] .HJaXa^ 



70 



[0 0 6 0] di (d) i^r#ss:c* 

^tpsg (y >">-y->v s^**) zmz-ro, «.« 

=• -j 3835 <H 3 i IS?*; r y ? ; .' > 7 > ± * ggg 
({Hi (D) l 0 "T^SnoiW*) <rc.S5i/)*.;ci: 
E3^^jnr:i*S^O: ^LT, z<a*BST7ni 
sft^*?7 3 z i T p 5 G?::^n ( tp^' - n 

/0 [0 0 6 1 ] 6 ; 

*^3S^JT'Ji\^-^^/uST F T i P^-^ twu^T F T 
i ^rf§ti^;z.lS^ ^h^tftC MO 5 r|i 

[0 0 6 2] H 3 / A': :»^-r. 3 0i,«?^I 
55. 3 0 2;t"i3=s 3 0 3:tNf^^.HTFT- r .fE 

til 3 0 3 , 304 :t^Hi?'J 1 rift w l ft{*$iz:m;itt 

[0 0 6 3] ifciZ. 77^CVD :tr^E;|A C V 

*Bitf*3 0 5^tTo 5 (H3 (A) ) 
[0 0 6 4] Ttv ;-7^^r^ito-iM 

*r5tfflJL (S^F-t^) , - v^.'C^oTts^^V 

^^^^J^-Tq 1 i T*^S*cO(»«»liK3 0 6 , 
3 0 7. aW^»«gftfk«3 0 3, 3 0 9, y>T S«IS 
3 10, 3 11 .iv^®t5n^ n 

[0 0 6 5] ^ SW13 10. 311, #^L» 

JO *OHM»fcfflr3 0 6, 3 0 7^^>L-:^^ 
.«R3 0 5 r--;'^y/L, r-" ^^^3 12,31 

0 6, 3 0 7^5to, I^LT^^M3 1 
2, 3 1 3oaWB35*aiL*:*JSi^^, (H3 
(B) ) 

[0 0 6 6] ^:c, Nl^to^^' t>*>f t 

^T2®;i^tT^T0-rQ, *^5g^JTJi, ^-f 1 (d] = 
^^F^^^rS.ini^mjETtt'. \ n " m%L~fc&.T 
40 So 

[0 0 6 7] -.03^ .iDil^H.i^ivoOT^.^W.-TV 
•-3i±i Lrtr&t*as5rf:rTr2< sm tfe ^ 

^Sc ^«4WBE:i ixlO' 1 - ! x 10' ? atoms/'cm : M 

® i ~:zmz y— -i^^r^ . 
[0 0 6 81 cci:. 2SivO--$6-^?jD*f£!niilflj= 

wOT^-f S«H!lS5-r^i» > LT3I86XO, £r^, 
n-^^c;i^O >^jgc i ^ o wOT v — k 

50 igfit^s SOOQi^- (4f^L<:t jOOQ^T) i^5fi«JC 




[0 0 6 9] Wl<OII*:it, Nfr^^STFT^ 

3 1 4. K^-f >*«3 i eas^Mtt 

^3 16, 3 1 7,j«crio 5 

MSTFT^i^ili^Si^o-:^^ (13 3 

(C) ) 

[0 0 7 0] 2fcM, N^^^^iTFTrlo-ruv^ 

II J: 9 !) 2 - 3 EMIKiO**^ L ft < T 

[0 0 7 1 ] :^;:i*r, Pr^^/^TFT^y- 
* fflgc 3 19, Ki/-f v m^Si 3 2 0, SAS^^WSc 
3 2 1, *+*/ujgfilMWi3 2 2.W»i3tSn5. (0 3 

(D) ) 

[0 0 7 2] &±nm\ZL~jtt*&ttZ^fcb* 

[0 0 7 3] Xmtt!Mt3.2 3 *: 500nm(^^^;c 

»j*-r*. )im«iHR3 2 3 i L"-r?«fta«i!i. aft 

[0 0 7 4] ^LT, =>^^Mt-/^Mt-:y- 
^£§3 2 4, 3 2 5, K^^y£l3 2 6*MLt 

d3 (e) :^-tt*x*i*o. ^anwasc*-? 

m&MZ'm LTC MO S .HfS^^-f 

So 

[0 0 7 5] *^H^T^rC MO S ESSCSX 

■gx>i>msri'u ^f«sK**£-r*£*:(sx-r& 
Lit 5 ?, S&!clBt«=->*y^iaai4:*»«*i-^ zbtf 

[0 0 7 6] ^«l;;LrML^TFT!if- 

**t\s&f$Lmmz 1 7.3 2 2^*wwa»io«*«Kcs 

5E»5«K»tt!iiB»»*r**.5 Z i-^^s fig or, 
fS*H4*3*<r*TFT\ CMOS IsiX* SolcttSMMHS 

[0077] ; 7 : 

HPIfclt, a.^^^'STFT^a^-rc^^iCO 
^rRW-f*. 

[0 0 7 3] 14 (A) 40i:t1-xl 

s, 4 0 2 :t tj&BI, 4 o 3 liaMtsfrwrtf**^ s 

3*5, 4 0 4«^ S«JM!T 4 0 5 :i*iSim 




»IT * 3 0 3 2 8 0 1 # 



/: 

4 0 6 Wft^fcMticatoaMorXr-^ * * i 

TfcS, -rxfi&m* 0 6;c;tWQSB4 0 7.1* 

[0 0 7 9] *A5, S^tfJWfcXX^y* y y/II 
*7r-^x7--/^'fT9t^;:t soo-ioo t^sn 

S«l4 0 3 L-TiMto^f 35^)^: If 
— /U^T y77i-;l,*^ ***/)r Jjn.'fliM^r 

10 [0 0 8 0] *Lr, H3£#!l fc ffl«tf> a- Sjfc 

*Lfcl4 0 8 ti«« s ' (HI 4 (A) ) 

[oosi] »4ikofc*iofln»aa*m\ *h 

4 1 0itiS*tts^3!l-rr£5^y */u*;mflM, 4 1 1 
:±»Aifc:;S'9 .^IMlSfSMtr h o, (S3 4 
(B) ) 

[0 0 3 2] -yHAry 7 ^ \J isy-TZtiXxn 

T, !J ^sISJMMU 1 2a«»*Sri5. (El 4 (C) ) 

[0 0 3 3] &:c, y-y^y >?initftintomxim*:'rf 

l\ !i>^s^Ifii^4 1 2;C[S]^io"T— y^VUJ&Wfbel^ 
~Z¥y9 V *stf'?%^ — yfrvutf 5x10' f il 

oms/cm^^T;c*T^*^;ijg^$ix^:«/S5^Jgc4 

1 3a«/iMtcn*, (HU (D) ) 

[0 0 8 4] ^.**£*ofc*SiW4 0 6^ 

L, *^SfH«c4 i 3*^^-^y^irsiti4 1 4 
*rfl2fi£-r<5, ^fil4 l 4 ±:;:»bW«*^ 

i0 9—=-*/ 7 Lnfixcno^^^^.^ S 4 1 5 

»tt«. (124 (E) ) 

[0 0 3 5] 14 (E) ^t^lori^o, N'^M 

^*iMH*»K*«#Lr/**-=^£itu y— 

*KMU 1 6J3£C<KU>r>'flMc4 1 7>*r7^fijc-f^ s 
to, rlt, *^;^±i*07K^{k^?for^4 ( F ) 

[0 0 3 6] ifeta^^ 
[0087] ;^Ss^is; 

[0 0 3 3 ] , i5;:^r^!ir;^ ''-/^ s i; ^^a 

S»^ = v y * [3X***i5)t1-3 SI«cic:iC MO SOX 



-i2- 



(7) 



#JfS3 0 3 2 3 0 If 
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[0 0 8 9] fc*5, XlS«6-?CMOSS25/)«jS (T 

[0 0 9 01 Si 3 , I^JGil.TL^CMOS^^ 

* 3 Z^oa#, B*TFT/>*it?iCVl0 5iaai*«*-f 
*TFT£«Wc:±ffl 5, ^Sfe, I^TF 

[0 0 9 1 ] CM05la3M^±;cJi*«tt»JliJK-?75c5 
? 5 0 2^lcno, 4\Jb\ *^!T-!iy7 y >7^ 

^^ 5 0 2 ^Mj^-t s -7 ^sss/; Jr^.o^;riS;r-rv » 

CMOS@SSi7)i:*;ia;7^ ^fiBti L*C isA'**, 
[0 0 9 2] ^7 5 0 2 ±;::i^lf^ 

■ 5 0 3a«»Jton, -^9 9 
115 0 4#EIcn5, S3HKI15 0 4:itK»S**a 

S y ^ * g&*rtff/&1- o , T9^s s y ^ * £>® 

[0093] it, 506 tear***, so? Jtaw* 
*BF?>45$fi*rfra. 5 0 3 :±tti5ifltoiiftjK-C5>£, 

££ t (TClBJUiMjl 5 0 9 L T(U 5 I-^-f T 7 ^ 

^ y^r s y ^ ^ffl«**T*am.i«*«sn«, 

[0 0 9 4] tt, * S&aVS^ J0 

ao^a^s 6 ;zftfti£ L T ^i" 3 H6;ziJ^r, 6 0 

1 rt:Xf9***, 6 0 2 !±TJtt.K. 6 0 3 l^M^hr S y 
?*@Sg, 6 0 4ii * Ki/-T'<- (hjSS, 6 0 5 it ^ 
S fsIK. 6 0 6.'±=->~ y*!SBfT*>o. 

[0095] = ^v*eji6 o 6:±ir*tt;c:±TFT-r 

[0 0 9 6] :^5a^9; 

[0 0 9 7] [17 (A) 'U = > — ^ (e— 

- — ?) -T^ :i , X&2 0 0 I, *>?ff2 
0 0 2, a»SB2 0 0 3, ^^■ 7 -2 0 0 ^ 
£82 0 0 o^mtiLZn-z, ^^;'15^a2 0 0 5 50 
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[0 0 9 8] HI 7 (B) it^y 
T£> '0 , 2 10 1, 2 10 2, /< > K3C 2 

i 0 3Ti«$n^ *^*f^g2 i o 2'zmm 

[00 9 9] 8 7 (c^ JiTJ-r^-^^;^^ 
*f£2 2 0 K ft^!2 2 0 2, »f£x-< - y 
^2 2 0 3, T>-t-2 2 0 4T«fiSno, 
•f^!2 2 0 2:cii^i-^ - 5, 

[01001H7 (D) t *tm$r'&l£~-b , 0. 3 0 

1, *«ttrt«2 3 0 2, ff>\^SB2 3 0 3> S^tf 
B2 3 0 4, mtx<< y*2 3 0 5, T>^7~2 3 0 6 
X-fllfltcno, ^.W!lf^^t2 3 0 4 WMm-r~ - 
id*-?**. 

[0 1 0 1 ] ® 7 (E) \±¥=r-fi3 ty~h : .i . 3=^2 
4 0 1, 3c^i£a2 4 0 2, l : ^A^iC2 4 0 3, 
^^y^2 4 0 4, /<y*y-2 40 5, t^2 4 0 
6 Tfflf^t^iX^ *f8^ ; 'i^a 2 4 0 2 '.Cii^T^i 

[0102] j^±^)«;z, ^^co^isisfits^-r/r 

[0 10 3] 

[0104] *«5£*o»anxa-rf«ffi-ro-?'^ 
[0 10 5] $o;z, *-M*ri(,c#on^«i*« 

[H i ] waited Tf^-ft^ra 

T F T^)f^lXS^^t!2 0 
^sH^^iacoiffrS ^r^i"dio 



[02] 
[13] 
[14] 
[15] 
[GS6] 
[■7] 
[^ffco^] 
I 0 I 
I 0 2 



ram 





• 


(8) 


3 0 3 2 8 0 L 
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16 


1 0 3 




1 0 3 




1 0 4 


«*■ 


1 0 9 




i 0 5 




1 I 0 




1 0 6 


n i 


1 1 1 




1 0 7 


=. y •'rti'&mms. 


1 1 2 





105 




Nrfr*«<0»j£ ^- 108 





^ 110 <- 108 




[0 2] 




0.0 0.02 0.04 0.08 0.08 aio 
33* (jtm) 



[[16] 





604-, y- 503 




(9) 



*#3*5S3 0 3 2 8 0 lf 



[13] 




4» / Z 3 ia A/ 

(C) Z. 314 L 3 



(C) L 314 L 315 

M i I M I M i M I 

'318 

322 




y -324 y- 32fl 323 j 325 
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